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(54) POWER GENERATION AMOUNT CONTROL EQUIPMENT OF FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent that a 
fuel cell deteriorates by the pressure difference 
of hydrogen gas and air excessively increased at 
the time of the falling of a target amount of 
power generation, and it deteriorates by over- 
charging an electricity accumulating means. 
SOLUTION: Based on the target amount of 
power generation of the fuel cell by the target 
amount calculating means 101 of power 
generation, an operating point control means 102 
controls at least either of pressure or flow rate 
of the fuel gas and the air to the target 
operating point. A recoverable amount detection S 
means 103 calculates a recoverable amount 
recoverable from the output of the fuel cell for 
the electricity accumulating means. Based on 
the operation state of the fuel cell, such as gas pressure, and the like, which an 



iff* 



operation state detection means 104 has detected, an output demand value 
calculating means 105 calculates the demand value of the output taken out from 
the fuel cell. A gas pressure difference detection means 107 detects the pressure 
difference of air electrode pressure and fuel electrode pressure. A power 
generation control means 106 outputs the instruction value, which controls power 
generation of the fuel cell, based on the output of 101, 103, 104, 105, and 107. 
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(54) imuozm tmma&vftmammmw 



(57) [HR] 

MM] i «*«*ffiT&* K7k*#;* fc Sfit t co^ff 

Lr^b-r s c £ £ri*ih-r s 0 
[***iki e manamtem. 1011a zxmn 

Sre«aite^^»jffli-6o HJR^ffi*ftm^a 1 0 3 

l£i 0 5tt*»*»d>6affl+Hi*©|f*««:j»J|[-r 

fc ^ff^M^r^tii-r^o X«fM*P3MB! 1 0 6 f* 1 0 
1, 1 0 3, 1 0 4, 1 0 5, Wl0 7COitl^lcSo* 
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Bt»«#«oiHiJR^tB**iiui-aiaiR^tB*ifm#« 
mcommmmmmwio 

1 9^etto«K»«tt^«««HIHiSSo 50 



2003-168453 

2 

imxms] «iEa*si*ii«ji*a<otti*fc, we 

ElHliR^rfiB*(Oft(^ffl[fc 1 J: V±£\<^ffij£<Ditm$:m>rt 

w*9io] sJE3itettffi«a^att, 

ffiEZKKlftttU^a^ k &«Kft«A^««fr|B|KumE 

^E*«#atcS(rE0iR^fiB*lc:S^t«R»ttft**b® 
i-rsif^ l tcE*^J»3|sf«?6(05S«*(giJ»ag« 0 

WE«te»Jh^^»«Sr««L*v^^^W:, tuE^^ 

mfE^^^JE^^^m^^^S{g:ff^fS(c*LT 
3] ■MkXf^«4:«S3»^«i:(OBlo^ 

WE^^ffi**©itinii*fcttHiii|tK±fcftait«r»c^ 

ME'*— ^#«r§B£ U ^Kiilt5: <t trWWit't 
5IS*« i i ^Etto«R^«tt^9B«JMsiJ«SEK. 

l 4 ] BfrE^^£E*»ta^a*^fiffirE>tf^ 
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l 2 *fcl«S3fcJg 1 3 (cffiffi^«K^Sj«<^SttS«j»^ 
Bo 

[0 0 0 1] 
[0 0 0 2] 

[00 0 3] ^tl%&5±-tZ>h<Dt LT N ^8-4 

552 7 ■8^«E*<oa«f (ht, *s*p 

[0 0 04] £ fc N 4$fH 2000-348748 -S§-4*« 
(-> «*»*«(«:I««[«>«^*J:f9fciJ)o< Ofc, g 

5, £^5S« (SIT, «2G£*a«) tfM&ZtiX^ 
[0 0 0 5] 

[0 0 0 6] *fcJB2tt*ft«-crtt, tiHEg8lt^> 

v\ 0419, Btim*> raao i^tsis^w 

Sitti*SM2 5 0 [A] H200 



(3) 4$BB 2003—168453 

[a] [s] tfabtsot, 1 5 0 [a] a»e> 
100 [a] *ti [s] "e^fki-s^-ctt, be^i^t 

70 [0 0 0 7] *J«ISfftt*B««|cjCi:T««>5 

[0008] «±©HHjftfcjB*, #»wob«hi* % 

[0 0 0 9] 

fc, 

[0 0 10] ±BBft«r**i-5^i«)fcli*q|2IE*0 

4, «frB*«^a©^btti», xt«&E»«*»*>ffl* 

^ tcg^>T, S9ElHlJRprflB*S:»ffli-5riS:BB , i-*- 

[0 0 11] ±EBWfc»S+5fcfcfct»*l3E*© 
3BW«t, n«q[lSfc»:M3ft«2E4ftojKA«tto»« 

**j»»«icfev^r, «rEB«»«**nc*aoffiA^ 

J-«W»1-55lte^»J»^ai:, 

iti^^m^mu^mmiti^m<omf)^m^x^mm 
50 tf*K.fi&&T£i£z>mit, mmBm^mmtmm^ 
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[0 0 12] ±EBWSr»fiK-f5^:«)^HI*«4E«(0 
W**3IEtto«S3|s|.«ffi(D*aa:SiJ»3S«jc:*5 

15: £ft^$t<h-f-S 0 

[0 0 13] ±BBtt*r*«i-Sfcae>JJ:BI*qi5IB«o 
»WWu »*3Sl3tcv^L»*3B4WV^-f^i3aiE<ft<D 

ftWJBi't'SttKB&fii*., B«*««6TB#fc1«rEg«* 

Baffin— ^#«rBBHW- 5 r. t trXB fc f§ e 
[0 0 14] ±Bafl?l*r3tril't-6fc«)lc|(|*q|6iE«© 

[0 0 15] ±ES«J*afiR-f5^:«)^»*3l7Ett^ 
»*«5*^tt»*JS6E«^«R»«»^« 

[0 0 16] ±EB»ft*jai-*fcfcfcl»#*8fi*© 
»*«7Ett^«Ss|sf««i<o|g«a:SJ«SIB^fe 
v^T. «rEUAKaKI0l*^ft«>ti]Aj:. ffiESaHBtt 
*^SftElHliR^rffi*i:<?5¥POffito^s. Bf**K±-C 
fc*»*K:l»E^'-^**:Jlfc"#-*r4:4:«fc"t-5 D 
[0 0 17] ±E@W*38j«i-syS:*lcW*JS9E<ft^ 
tS*«7E*fc<Oj«»«»o««*»Jffll3SJ|l^*5 
mEWABI*«d^ MEi«*«fttB9ElHliR^I 

T* fc 5 K (KrE' ft H t i- 5 r t ft S B fc -f 

[0 0 18] ±EBWft**-f 5fcftfc|»*qii 0E« 
0>3BWte, f|#Jg i EttOjR^CttO«ft*ffi«iSB(c 

*5wt\ Mnexfesttiitttti^Aii. ttfflttttfxttftit 
«LWE*«*«^«A*r«ie"e#att»**53&»fttfcffl 
i-s#a-c«>o, WEffjfcWMctt, sfiisiite^fig^ai^ 
&«m«tt^««ftiKffi uffftagm^s^®^ ftA 

«^WEiate^ffi*^iK-5tJ|8»«»^e>*HJ^Hi*o 
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6 

u amftMUK-rsctftssti-a. 

[0 0 19] ±EBtt***i-«fc»lc||3fcJli iE4t 

t**tftigai-s^-^#ftBBHr5ai«ft*A, gft 
E«te»jti*^*«ft««i-r5»^jctt, we^-s** 
feBtu WEa^ja:#^««ftiittuftv^»fr^ 

W\ «TE^-^#ftHi:-t"6r4:*Blt4:-f«. 
70 [0 0 2 0] ±EB»ft»a*^5fcfcfct»#q(l 2E«l 

oawtt, »*aai osfcnB*«i i istto^ifsfm^ 

©»«*»J«*afc*5Vvt\ ffiEiHetttBtttt^fttt* 
^«»Jc«t|&i-S^©EE*ft*m+5^JE*t(iai 
^aft«XLv WE^^©£E**s»ftfcj^»ft«fiJE/3« 

ft^tb-T^r £ft^g£:1-6 0 

[0 0 2 1 ] ±EBW*3t#1-6fcfcfc|J|3fcJli 3E4K 

/JDWlcttlRJMKaiirttSitW^, ffirE^'— ^#ftBB^ 
U *«»*»«i-SrtftKBi:'t-5. 

[0022] ±Ea»ft«jBarsfc«>^«»*j)[i 4E* 

<o»W«: % 2£fcl;H»:*JSi 3E4R^JR»«» 

©»«*«miaSH^*5V^-c, tWE#;*JE;Mftai¥«Sfc: 

fctt#*EE*i6ftfltJEi-6 r fc ftH^i 

30 [0 0 2 3] 

»ftlHlJttBrJB4*«*»fc, ttTO^ft 
OHttTV«*ft»Uir«liIiR^rilB*iru*«i:, jftfttt 

ta*ft*HiL-ry ^: ^tc^s^yxy^^s®^ 

[0 0 2 4] **5, cc-ega»«*(ST«Ftv^5o 
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[0 0 2 5] »#«2ffitt<0»WK:j;jh,tf. »*« 1 E 

*fcoTt>lilOTIIB**r*flEA<llffl-e*Sfcv^5»* 
[0 0 26] MM 3 Et©»Hlc ifttf , HMUKiS 

fern*** 2 i5tto^®«i^m»«ij»3$a^*5^ 

[0 0 2 7] »*«4lE«fc<7>*W^«ttbtf, W*«3E 

P*9# t i£ co B8«^b fcH* H*ffi £r at* f 5 J: 5 K L it <D 
x\ »M3E*<Djsw<o«i*ic/nix.r, *»ws«ie>ai 

[0 0 2 8] M**5E«©3BW^J:tLtf % 
v * LBI*9 4 co v Jxa> l *E*^*R**tt*^««JISiJ 

x.> S*««fl:fiTl»»wmESaHS*l:j!. MESHED 
i"SJ:5^LfcOt?, »*«l*v^U»*aS4Ett^3S 

[0 0 2 9] W*«6E*36W^J:ixtf % »#JS5E«i 

ojiR»«a©j8(i»iKmist»c*5v>r, ME'*— 



(5) 2003-168453 

W*«5E<ft^38W^Sb*jciDx.r, @S^mS(g:TB* 

[0 0 3 0] ff*S7ffii(D?|^|:J;nil MM5S 
/0 fcttRM 6 E«o«8^«jfecD««»#J»3gJB^*5V> 

BHEfli-S«t 5^L^w-e. W**5*fett!»*3S6E* 
©*W©a*lCjn*.TH iHUR^Tteftffl^SrlHiiRUooJR 
^^EESr^f^T^-frTj^Jlsf^^H t fc coM 

EE^iS^i: ft 5 r £ £|»ife# 5 <t SbftiSfcSo 
[0 0 3 1 ] »*«8Ett058«lcJ:4xtf. !S*JS7f5 

«8MM^lk<&fcH;*5£, flfTE@«*«*i:fl9ElHliRprffi* 

^BB^W^SrltfT-t-SWWrSrfi 1 o^t &XZ Z> t ^ 5 

[0 0 3 2] MM9fBt^^(j:j;till f»^3l7E 

ffl^x WlEBa***^fl(rElHliR^rffi*<o¥poffi|c: l J: 
^^^v^SoJt^^Jt^ffiJ^i-CfcS^^SfrE^ 

30 (DtfrmzMz-x, mm. «m^, aA*ftte*>ia*£>* 

[0 0 3 3] fll#9l0Et^|IJ;^ 

E«fc^«^s^a:?fe<o3&fl:»fs^J^9a^lltc*3v^T. miEiite^ 
ffi^a^att. MKm%^»««rjKttLmEV«¥S^ 

IgffJhWlctt, «SrE5HE«ffi»a#a^b«»«*3i53g 

ME*«^amffirEifi]Jix^rffi* 

[0 0 3 4] g|*5i iE«<o«M^J:tLtf % MMl 
0Ett^«B»«tt«>»*fl[ffifliaS1K^«3V^T. SJEISK 

^-^#*r«!BBi-5««BSrfll*., mE9HsffJki»^9B« 
50 Sr««*r5»^^fi, WIE/<-^#«r«iU MEilte 
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[0035] »#jsi 2E*o*wicj:ixri, 
0 1 l iatto«S»«fto56«4fMfti3Sa{c 

[0 0 3 6] IS*3Sl .3 fcitttf, HMtiSi 

J:5fcLfco-C. lC*0X9la>8MltcA];t. 

[0037] m&mi 4ia<8<o«w«cj:tLtf, 

2 ^/cfift^Sl 3ia«8(0«S5|S|.«?&(0««J[»J»36RtC 

tfxEE.jim&m7£-fZ>£o\c\^tc<DX\ iit^Jl 1 2 £fc 
L fc r. t \c J: «9 «S»*»03HE Sr**«c Jh £ 

[0 0 3 8] 

iHiifcprte*t&ffl#« 103^ ^^jE**ojss»«j6<^ 

ffitttu^a i o 4 <ota^^«<5v^*8»«ffi^e>Bia-r 
aj*<oR*«sr«jii-5ai*»*fl[«ji*ai os^ 



(6) 4$fH§ 2003-168453 

70 

^aioit @iR Frffiaat»*® i o 3 1 mfevtm&tti 

^mio4t mttm*mm»^& lost 

m^m i o 7 1 (oaxfcm^xt&nntiktD&m&fflm 

[0 0 3 9] Sls£fMffil¥3: 1 0 2 «x.tf E 3 
(a) fcv*LEI3 (c) o fcSJft^—^uSrrt 

•^ftftttSLT, £^*&2 0 1 a*5J:t/JjR3|S|.ffi2 0 1b[: 
[0 0 4 0] H2fl, ^R^ffi6«K»tt«(OSIttft«| 
6*»«»^^Artt, (»{b#Jffi) 2 0 1 a& 

x/mmm 201b ^^2ou, 
mwm2 0 1 b&r;a«S2 0 1 a {c-tjx-fttwjf&stt 
20 a*»^f^jirfffl«srjnuai-sfti»»2 02^ mm$s 
2 0 2^^m^ir^^>^uy^2 0 3 fc, #$£f-e 
fcSKJEETK^^iWjKi-SSlEE**^^^ 2 l 5 fc % 

*J»-r5"5T^</uy 2 0 4 2g«ffi2 0 1 a (OfflPtd 

^205^ o i banfrtbfcm&ft&fcmn 

t5/^#2 0 6 t, M1S2 0 2^*DiSJ?iOffizk£r 
AWM" 5 2 0 7 ^ *R*sf«2 0 1 b3ft*b#tH 

50 2 0 8 ^ *»«»A^fflASr*liitlla= y h 2 0 
9<h, ^12 0 1 a AP^^?r«ait6^ff 
^t>f 2 10 t % M®2 0 1 bAP©7KiH^^ 

m-r^mm^±iy^2 iu, ^® 2 0 1 a ^ma 

i"5ffi««ft*S:«ai-t-5^SC»t*-fev^2 1 2£, 
S201 b^Ai-S^SEiSrWai-******!^ 

^>hD-7214^ iKgfj^n^ h 2 0 9 ^LTl 
WrMttLX * y ? 2 0 1 d> 6>|s]iR ?rtB*«A SrEURi" ^ <t 

1 6 £<i;iTV^o 

[0 04 1] =jyhP"7214li, Hl^L/tJIRfl- 

[0 0 4 2] ^Zs-7UyV2 0 3"X?riffi*[*SJBE«**ur 
*Dtl§i2 0 2—itbH. ^JDM§i2 0 2T*liM7K?K>y2 

^7^201 2 0 1a — iH «5 iA^ 

tL^5 0 ilSJE**^^^ 2 1 5 0j5flE**tt. W^^l-y 
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i-g-SKU ofr^*o«*2 o 2^iHbti, in®»2 0 2 
■cttffl«tlRl«^«7K^>^2 o 7T«*s*jxfc*6*-c 

1 2 0 1b ^iH «9 &£*L<5 0 

[0 04 3] «SW«?fe^ ^7^201 -CUSS 9 &*;h,fc 

m^=*v V 2 0 9— tt»-t-5. JftW«*ds«»*i^<z>« 

aa-efcntf, h 2 0 9it * s »w 

■■MB*-*****.*. 
[0 0 4 4] h 2 0 9MItf5t^^ 

rnR»«»^^y^ 2 o l-cse^r fc3ft«-c#**tixtf, 

^r^t^o y<y^V 2 l 6 ^%«nT«BSfl[^«> 

tcmjj<D'j>t£< t h-m^x. v)s<y^v 2 1 6^^ar 

[0 0 4 5] jKAStt^ ^^201 T'gl^^fffl L/c 

7)S, -f 2 0 8(dJ:oTADMS2 0 2<£>±«£^ig 

[0 0 4 6] * * * 2 0 1 tCflW&SftStf * 

^^(12 0 1 a APCO^/E^^^tB-T^/E^HrVih 

2 1 0 i:ffl*«lt*Sr*Ui-J-5it*-fe^*2 1 2, ffl$HS 
2 0 l b AP©**ffi*S:lfttH-f-SfiE*-b^*2 1 l <b 

ftlliltta V h o*-^ 2 1 4^K^*tl5. ra^hn 

ft^ ib 6Fr^o S gH!K# 5 J: 5 icayT'l/yt 2 
03, ^n^/U2 0 5, ^y</uy 2 0 4 ^r^JfflJ-T^ 

ffimtzi&zxmnm,tfkx* ? ? 2 0 1 h 

2 0 9 ^ftffl-*-aWj (SSEffi) *m*L*yffl*fT5<> 
[0 0 4 7] *Stifc*l»^*J*-t6^— ^#2 0 6 0fflP 
ffi*9f*. LTO*», SSHfc#J#;*<*: LTco£ 

K**ftBB»L^:»'&(Offi*(g:T«F^, £M^2 Ola 

£jk»«2 0 1 b k<Dm<DtfxEEjjmmftm&±ktj: 

[0 0 4 8] H5H URSUcn^i, 
(a) tfxEEtik. (b) W;fc»««fti«tai*£, 

&mn*&B5 (b) cd J: b K&»KiKTLfc£-*-3 
/tfcfUi 3 (a) ^e«3g«*^»-rSB«^ffi*Sr* 



(7) 4$M 2003-168453 

72 

[0 0 4 9] 7K*JE*&t^3Sftffi*SrS«^EE 
^2 0 4c7)/E#(c^^/>c7>iin^^5o ^(Dtzfr^ )f&$l> 

m.m*b&mirmji<nm<£m&m5 (b) picas 

JSSiSixdS HI 5 (a) coj: 5 Ki**;tf*EE;fi 

10 ^ 1 KllcM LTil*fttt«*j||K **JE*t^ft 

So 

[0 0 5 0] r©«*ft«-Ctt, tO»J(t,Lt, *m 
ffi*^ffi«JEE/j*ii«S^:S J: 5 a^^uy-^jcij: DEE 

ii£jh,5;bttT*tett<, a«|©3y7'i/yt2 0 3t 
20 [0 0 5 1 ] ^tzx\ »*qil-»3R*9JC*tJ6i-5tR 

^^/^=¥-S:«l»^i-6 r ^Kih^5 0 
[0 0 5 2] *r<£>«^-£r0 6fc: (a) jf^EEJj^ (b) 
ffi^^ft, (c) /^v?#oHHtt«i: LT/Tt, E 

TH1 3 (a) Ox-^/^e>**bixfcSa^^3&s 

[0 0 5 3] ::<D»£\ -t^i:#C07K*BE^^e>H3 
(a) (D&'r—T'/u^ W i b#xi£t}frt>'e3bZ>m4\£m 

(a) -ettS>SBa5S«*Sr»fl:-rSfe«>(D^^ffi^ic 
v^5*«t?, i3 (a) TOBI-II»tilc»t5ffi 

[0054] »:i>T% ^<Dmt)mm&k, tco^^m 

[0 0 5 5] ^nici: ^ , ^-^^tcMf^^ (^fctj 
50 **:K0U*S:Sit)a-&5J:5^*t), HI 6 
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(a) <D£o[Z7t<Lm&*)fc®*:bte%Z ££B5it-C£\ 

[0 0 5 6] »36«pIffia^»LTa*K*fiS*s 

[0 0 5 7] *0»-frHt»»«prjB*»*r*ULTtT 
If #*LftV^**ffi*»*r^— i?# 2 0 6^1^: LT{£T 
fcSWi, ^#20.6tJltl,t**t» 

[0 0 5 8] dOW*. i7tOTf B B7lt *Hife^ 
tfxfcjj. (b) ffl;fi»*fl£RU^tti*u (c) ^ 

[0 0 5 9] rcD*^ ttSSpTUgJitJ: 9 tta^Bsftflt 
dSBf*£A±*#v^fc«>, /^#2 0 6t!iiU tK^ 

3 (a) (D^— y^X-foZm* (Cl^^V>T^ttJi~-<# 

ttJ^r^r\ B7 (a) 5K**ffi*J&Hfl*£fcS 
So rcofctf), =yf l/yt2 0 3^06*58^^(6: 

[ooeo] &tc, r^soi^ ^m^fi^ta 
a*s*«^»»«*sr±iHi5* % strata* 

*/u*?*-&m&Lx^z>jj&&}m&£< > 3f^fii«±* 
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[0061] ik\c^ ^mmcxz&ftwnf&wmmn 
mLx&mc®Lw-rz>o 

[oo6 2] <mimi&Mm>mi(onmMmizjsiiz 

0, 01 KD7u — Md*"*. 
[0 0 6 3] i8W7/V7P-ft-hT*fc^ 0 
2^)^Fa-7 2 1 4CJ:ot, SrSBSMlff 
10 Cms] ft] tcHfTSttSo 
10 [0 0 6 4] *i\ ^ry^S 8 0 ltliKy^/W 

8 o 2xteh-7*/<miz&\zm<5\<^xmmnm<D8m& 

SfiTPSrSSi-So ^rs/fS 8 0 3-ctt|«J8«iTP 

fcS^l^T, 0 3 (a) — (c) COv 1 — ^/U^— 
B«#*JE*TPR, B«£ft8fc*TQATR, @«**«E*TQ 

H2£^U ^T^7 P S8 0 4mny7 P l/^t2 0 
3, ^<y^2 0 4, *ns, h/U2 0 5&SJfflIL;tf* 

CO/E^J, iSgS^a^rHtTfSo ^T5//S 8 0 5T1j[E 

20 DOm&mn ^r^S 8 0 6 T1t7 7 ^FPDOWN*? 1 

[0 0 6 5] ^T^S 8 0 6 XEifl • SfJft^«^fflJ(D 
5 (FPD0WN=1) ^«L/cS^ *^y:/S 
8 0 7fCii^tti^S*fiPDEMPH2SrSi*L, Xry/S 
8 0 8-ca*Jg^«aTPMSri»»U, 7f^S8 10t 

[0 0 6 6] ^7^5 8 0 6 T*/E^l • ffimm&M<D 
iMre*l* (FPDOWN=0) tflKLfci^ ^ir^S 
8 0 9"eii«roSJ»SrtTl\ ^ry7 P S8 10T«I 

[0 0 6 7] I9|:(t H 8 CD^ir 8 0 5 Id&tf 

-C7 7^FPD0WNS:R«-r5^jBt(^rt^S:^-t- o 
[0 0 6 8] ^"f^^^^S 901 -C«\ /£;rj • «t*j6S 

ffiFPDOWNz*. BS*«oS(rlHHaTPzS:K^i&^ % 
^S 9 0 2 r-fi-tcoFPDOWNzd? 1 ^ 5 ^J^i"6 0 
^r-^S 9 0 2-CFPDOWNzri* 1 X&^tzWf'&fcVZ^'r 
9 0 3\Z.m&s X^vZfS 9 0 3T*lj:giMI 
40 8tflHlfl[TPz-aa*«*TP365Bf^ffldTPl J:!9*£v^£f 
p^JWfi-So ^yT'S 9 0 3-e^c#v^2pJ»rbfc» 
Afcttyi^y^S 9 0 6T*^7^FPD0WN= 1 t U 

y^s 9 o a^t^tflRi^o^ci^fy 

7*S 9 0 5 T*7 7 ^FPD0WN= I, ^T1-£ 0 
[0069] ^77 7 ( S 9 0 2 TFPDOWNz^ i T'^^o 
fc^tdte^-r y/S 9 0 4 Ciil^, ^777 P S904 
"CttTPz-TP^gff^fildTP 2 J; 9 v^£* ? 
£ 0 ^7>7/S 9 0 4T^^^^WL/c^l:i^7 
y^S 9 0 7"C7 7^FPD0WN= 1 t L, ^^^^S9 0 
50 4X±%^tnm^^tcm^a^7"iyy'S 9 0 8 
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(9) 

75 

T*7^^FPD0WN=O t U J&T-f-So C^T\ dTPKd 
TP2£1££U w(Df|JlT^7^FPD0WNcoON/OFF(D 

[0 0 7 0] Hi OlCtt, 18^77/5 8 0 7 

[0 0 7 1 ] HL-faTyZfS 1 0 0 I'm, H2G>*5ff 

PH2&rg^j£^ x ^f7/S 1 0 0 2m *¥y?S 
100 lT^iAA/fcPH2^S^^T > 04<7)t-^ 
<fc t)^IB07K*^^JE*^*t/£bfctti*B*:«[PDEMPH2 70 

[0 0 7 2] IDl 1 {Cte, 8 (D^ y-^S 8 0 8 \OS 

[0 0 7 3] ^f^fyT'S 1 1 0 ^S/7!l 
»ifc^ffift«*PBATLMT&»£U ^7^31102 
-Ott B «SS®fiTP £ y ^ U KiR^rffitt^PBATLMT £ <0 

fp-efc5»««^r«g*TPALL*«*-r6o ^f^si 

0 0 3"Ctt«»«pIffi*TPALL>ffi*il*ffiPDEMPH2-C 
fc5a^5ri>£¥UllfrU *<ry?S 1 1 0 3 ~CTPALL>P 
DENPH2-efc5tJpJ»rb^»^c^ ^v^z/S l l 0 20 
4^ttW«^ffiTPM=PDEMPH2 £ U ^T^So 
/SllO 3-CTPALL>PDEMPH2-Cfc5i:WBrU*^o 
fcifr&ldKi. ^77^5 1 0 0 5Tffl#JS<*H6TPM=TPA 
LL£ l % *Ti-*. 

[0074] <m2mmwm>m2(Dmmmm^. m 

8, 110, 1111, IU1 Mc^*r o 
[0075] 118, 0 10, (Hi ltt»10SMfc*tt£ 

^^cot\ m i 2Ko^To^&§fH-5 0 

[00 7 6] 8121:11, iSO^f^/S 8 0 5(C4t5 

L-C7 7^FPD0WN^^-T5¥^rt^^^i- o 
[0 0 7 7] ^l3SJS?^flgcOia9COX-r^^S 9 0 3T' 
li, saHS«AffllBlfl[j:Sai»«fl:0!?K (TPz-TP) i 
^^fi^ittfcLfcOtCft^T, ^75/^5 1 2 0 3^ 

tt. s«aift*ffiriH]fii[(OBa*«*^«-r-5it-cfcsTP 

z/TP^gffSfflrTP 1 £ 9*#V^S^£^MU 

i 2 o 4m iiiMloig^^f^^s 9 
0 4©fttof)^ TPz/TP^rTP2 J: 0 *#v^S:«»f-f 

t?Rflf4t*t5. rTPl<rTP2£RSU r 40 

Oi^T*;7 ^ ^FPDOWNCOON/O FFOt^fU ^X^rK 

[0 0 7 8] <JR3*l(li»lB>*3 0*Jli*lftSr^-t". 

^nas^figte, mi> m2<ommmm<omi i<o^t>r> 

C (Hi 3£ffl^£fc>©-e&5©T\ Ell 3tCO\^T<7) 

[0 0 7 9] 111 3t£fi, lUSCO^^^^S 8 0 8^jo 

[0 0 8 0] ^77^S130 1 Tfi, /<^7 y T*PJ*1& 
^ffi&^-CifeS^s/^ y B»K^ffi«^PBATLMTS:«* 50 
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U ^xjy^S 1 3 0 2-Ctt@«38«*TPt/<y'ri;K 
tt^ffi«*PBATIJITtOfp^fcS«««^ffiftTPALLSr« 
3$U ^7^S 1 3 0 3TU H**JE*l;i#j£Lfc 
ttWB#ffiPDEMPH2>TPALL* a (a>l) Tfe^^if 

[0 0 8 1] Xry^fS 1 3 0 3 "CPDEMPH 2 > TPALL * 
aT^5^fij»rU:itl:|j:>7s//S 1 3 0 4^1 
^ 2 0 6*BBlta«<fr«:HWjU ^ y^S 

1 3 0 5— ififr e ^77/5 1 3 0 5 "CH TPALL >PDEMP 
H 2 X*&>Z>fr¥ o fo*%m U TPALL >PDEMPH 2Tfc5t 
ttKLfcW-frfctt^j/^S 1 3 0 7 ^ffl^jfrfrffiTPM 
=PDEMPH2 £ U ^T*T6 0 ^fy^S 1 3 0 5 "CTPAL 
L>PDEMPH2T*foSi:*»J»rU^v>#^fi^xy7 p S 1 3 
0 8T*ffi^^Rr{eTPM=TPALL£ U ^T1"£ 0 
[0082] ^7«7/S 1 3 0 3 -CPDEMPH 2 > TPALL* 

^ TPALL>PDEMPH2*rfcS*^5^*2pJ»rL, TPALL > 
PDEMPH2-efe5tWWfLfc»^JCttJX7 t y7 p S 13 0 9 
■cm**g^ffiTPM=PDEMPH2 ^ L, UTt^o 
S 1 3 0 6 "CTPALL > PDEMPH 2X*&>£> t WW L & V ^-g* 
f^7^//Sl3 1 0"Ca^it^fiSTPM=TPALLi: U ^ 

[0 0 8 3] a>l*5«»ofi, ^—^#2 

/Sbfc^M/£^^^i^-^5fc^tc:ri>^u-/i^2 0 3© 
illKSrittJt-C^^u^— SrtBR-f^Oi:, /^#2 0 

**J6flgffite, roa*<D2pJWfSrTPALLtoH:*T**iJW-r 
[0 0 8 4] <JR4HlS»||>«4(OStll6»lft*r^i-. 

$3^11110113 0^^;, in 

14^ffll^t)Ot$)^Ot\ HI 1 4 teo^Ttf^RW 

[0 0 8 5] Hll 4lCfc, IU8 0^x^^S 8 0 8 tc£5 
»t5Hl*»«ffiTPIIfltJ|[<D#«Ort«Sr^i-. 

[0 0 8 6 ] ^y^S 1 4 0 3TU ft 3 HJS^figCQ 
IE11 3^77/S 1 3 0 3COft^J9tc s PDEMPH 2 >TP 
ALL+fl-Cfc^^ifp^SrWWri-So t^illlO^fy^ 
Ko^TH, HI 3 tB«"C*S©"eiMSttf *t5. 

-•e«>o«:, 2 o 6frHi:rt:*4EE*asj« 

V^fl|T^>'^U-/^2 0 3fx*/^*«tt-5© 
^"^#2 0 6 SrH*tT***i#"C-CiE*4:fi:TS 

«WrSrTPALL^»-f5ilcoffl[-CWWf-r5 fcO"Cfc5 0 
[0 0 8 7] CtLboHlfiJgffir-H, H9^5^fi[Ui 
2tO • aS*0»^fliJigiSSr*»J»r-rs»^^, g«R« 
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tt, TP(OX*>9^ea**JBE*TPRH2. TPz^t? 9 
^Tk^EE^jPRH 2 ^rffiv^ t)CO t TPRH 2 <b PRH 2 <D 

[0 0 8 8] rtlb^HJS^ffi-CH, *»fi-mft^ 

[0 0 8 9] **5 S **MO««**JW3SH^*5W5»J 

[0 0 9 0] <l5lMi>ftC, «&fttttt0iHE«: 

[0 0 9 1] rcojltS^ffitt, W^JfcWte^yfJJ 2 

1 6©*fltR«^fe|p|iRprilB*«rJIHiL, SS«<e>rT5 

2 0 l©8tftitft3lU *K»^^«»ffih«fc-Yv? 

[0 0 9 2] 015 tCilte#ihB#(C s praS/V^2 0 4 

[0 0 9 3] *f y:/S 1501 ld*5V^T, /<y 

ry21 6wmi^fflU ^fy^S 1 5 0 2t 

5*«6*S«oTi3t) (W^ltf^5«tftffiSOC=8 0%* 

9, ^xy^S 1 5 0 3-^fTl-5o NOWi^ 
^^JSltSf^XT^/S 15 0 9^WU-t%o 
[0 0 9 4] #:^T\ **ryyfS 1 5 0 3rv<-yry* 

«*rnB«*« anufc^ntg*) «:«»-t-So wOfflMmia 

1 8T*^t5 0 ^fy^S 1 5 0 4t'^i2 Ola 
0#;*flE*&tf«J|sMS2 0 1 b<0#*/3E;fctt£3fra?>5o 
i¥*Bttia 1 9 T'P^-T^o 

[0 0 9 5] ^f^S 1 5 0 5-effl«t«2 0 1 a 

<fcU\ BHI2 0 1 bO^^E^^lC® 

2 l 6^a«*Kl:»»m^i:YEStft9, * 
*r y-fS 1 5 0 6— Wrt-fZ>o NO<0»g\ 
BWWi-^fcfe^^y^S 1 5 0 9^f?r<5. 

[0096] ^fy/SlSO 6 4o «t t/^f y if S 1 5 

[0 0 9 7] ^77/S 1 5 0 8tll Xf^/S 1 5 
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[0 0 9 8] xfy^S 1 5 0 9 <D/<— 
^y^yc^m^EIiR^^fiB^lft^ y^S 1 5 

0 2) , ^m^T-C0^m^^^?i^ (^Xiy^S 

1 5 0 5) ^-^#2 0 6SrBBi:i-6i:i:t(c, ^ 
r^/S 1 5 0 8-C*t^MiIfiS^tgJoLIS#<SSr±lH]S 

70 [0 0 9 9] m 1 5 <D**ry7S 1 5 0 3 Iciotf 

MttlSOC [%] ^It^iEp [kw] (DBBfilSr 
f (SOC) ^^^Tfc< e 

[0 10 0] &^T\ Ml 7 (a) J; ^iC^ s/f 

y#{fc#ffi£i*96isffiSiR [q] htoMVkntmzm^ 

*ixfc5cfcrttt»«:Ri:^k«B[a (£i) ir^P^ 

20 (0 1 7. (b) £3fc£>T*5< 0 /<yfy©W 

zti*i&mmm$ kd ar((Hi7 ( c o* 

[Sfei] 

Ep' =aX]3XEp — ( 1 ) 

[oioij ±m<Ds<yTVftm^mmz>mmw&m& 

H 1 8 07 d - ft- h «:#» L tHfltfi. B18IC 

*5^-c, $f y^s i 8 o i tv<s/f y 

30 (R) Sr«|tUU ^r«y7 P S 1 8 0 2T*WiSi (R) 

tcm^^xmi 7 (b) coi 5*f— ^srtftaii-6w 

4:fcJ:9*fl5«* (a) £S£l?i-6 0 ^-r^:/ 
S 1 8 0 3"C/<yfyjUE (T) Sr^fflU ^f^S 
1 8 04Tv^yfyiI (T) ^S<5^THI17 (c) 
©J:5ftf-^*:**'r5i4:l2:J:0ffl*«« (0) 
ZWim-Zo LT S ^7 5/ysl 8 0 5T^«t 
(a) . (j3) SrH»i2^ ^fs/^S 1 8 0 

(i) ia!)/<yf ysi^iSi^ ip^s^pr 

40 [0 10 2] g] 1 5 (D^f >77°S 1 5 0 4 JC^tt 

^>^^H^jfI^^»(D-0iJ^lKl 1 9 CO :7a— f -t- h^r 

[0 10 3] if^f j'/S 1 9 0 1T\ ^«Cffi2 0 1 
afflJ(DJE^Sr«ffli-5S«ffi*-feV^2 1 0 ^ilte^ih 

a:afro«imffl[«:R^^, ^f^si9o 2Tane«t 

T\ J^x y^S 1 9 0 3-CjSSW«*Offl*«JEV [V] 
^T^7 P S 1 9 04tS 1 5 0 3T**^cJ 

50 li^Ep' [kw] tKMiwffl^tEv [v] 
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I c [c/s e c] Z#*bZ>t. 



[0 10 4] 
[»3] 



[^2] 

I c = Ep » /V [c/s e c] - (2) 

* (2) I(D I c [c/s e c] SrHSfi-fiJfid* 

QH 2 = I c/2/FXNcell [m o l / s e c ] 
— T\ F = 9 6 4 8 5 [c/mol] (7777^ 
ft) , Ncell [fl] (J»»«JfiO«i-fe/Uft) "CfcSo 
[0 10 5] * blCir«>JI8»^«*QH2 t«S»*2 

o i b rt-cfn* ufcu*©, t&wmtomfi p k [ k p a ] /o 

£##>£ 0 S1\ * (4) (0«ff(0«»*-S* 
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* [mo 1 / s e c] ftl^-f (3) &.tte 

60 



(3) 



^P Vh 2 =n Rh 2 Th 2 4 •■• (4) 



[ft4] 



a (5) ^49, 



dP/dt = (RH2TH2/VH2) 

dn/dt =Qh 2 

dP/dt = (Rh2Th 2 /Vh 2 ) 



a (7) ifts. M^i^pk [kPa] raw 

0*3611*: Pk- 1 ★ 
Pk =Pk-i +dP/dtXAt 

a (s) tteZo 4*3, wisHt^ffifitDiHittaiteffjhii: 
[0106] mmtkmmxs mm&stmift<o&M 

[0 10 7] ID 2 0tc^B5^JS^S|6O^J»tcJ;-5 
(a) tfxfrJj&Tf (b) ^#BBH!«li«>SEft4r^ 
-To i«Ef*Jt«Ft?fc % ^yry 2 1 6^g«lMi: 

x<< * # 2 o s oTa^-»#•rs«S3|s^S:fflv^T«*5^ 

Wfi;**** 2 0 1 C0*««rif8ttU 3^uyf2 0 
3SrfltihU^ci -y h/U2 0 5*r^^Ufc^®T% j^^H 

[0 10 8] ^^ffi*^*«t2i^S*JE*S:TlsI59fT 
[0 10 9] 4*3, roB«S»^««JojE*S:J:t)a 

[oiioi a*fttff-c*4, aHE»jt«F^a#jiis 



X d n/d t 



XQ H 2 
[^C6] 



(5) 



(6) 



[k P a] 



(7) 



(8) 



[0111] r £>09«r|g| 2 1 \^ir 0 121(1 ( a ) 

tfxmjj, (b) ^#©H!B!tt«, (c) ^^y 

ft^»te«16^?>, ^t0t'^/<;^2 0 4S:Ki: 
^^1x5/^2 0 3 SrffihS-frT, 

B#£iJ t 1 TV*— v?#2 0 6 ^HiH^T. ^m*r^Mi~ 
£ 0 *?r Its ^ft«IEE*3&s«a;^^4EE*(^TI8^*> 
5MTHf*-CfiTtfc#*Jt 2T*««Srffjh-r5o 

=r y — tHUtx-f- 5 r t 5 0 

[0 112] £/c, s<yr !) (DftmVtmicJ: Q . ^yy- 

[0 113] Z<DM%m2 2 E)2 2fi N (a) 

tfxEEtl. (b) '<-i*#©|IBMfclL (c) /<yf!l 
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hmztmm^ /n--v?#2 0 6&BB<o rtucj:^ 

ffifSL&TF-t?* y#mX$>Z 0 10 

[HI 3] Bl ©3HEjftlW«l*« 1 0 2^it\tm2<D=i> 
(a) l«*tifc»tSI«^ffi*s (b) 

«iic#tsi«aa«i, (c) 
[0 4] # *H£fiWimmzttfci-zmt}m*mz7F-t j r 

— 7/ls<DfflX'frV, 0 3 (a) Of' — Z? ^(Difefr — ~f J\s 20 
X&Z> 0 

[0 5] tS*WJ;:*3Jt5*«*«^B#^ (a) ^f^EE 

*k (b) u*«^fiar^3itti^, (c) ^—^#©bb 

[0 6] *»Wt^WS^-^#SrBB^ftv^»-&<7>*« 

«fcj>n*o (a) jj^HLfi, (b) uAflmoiv*a 

*K (c) ^^f»MMt5^^Aft- 
[0 7] *«Mlci3Jt5^-> ? #*M<»'&co|gafi:j« 

'>B#<£> (a) (b) a*»-fr*tXt/*a*, 50 

( c ) ^-^©anBttHtRW-fa^^A^^-h-c 
[0 8] tRlXlt«llt^NbflS4||jK«1tR^ao«IB 

[09] mimmMmz&tfz&m'7*— s ? j r—bx~*> 

[010] »lHJ6^H8^*5tt5l**W7n— h-C 

[011] miMMMmicionzmm'?*-^*- bx 
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[012] m 2 mmMm\zL&rtzm fa? bx 
[013] msmmMm^n^>mmy^-^-r-bx 
[014] m 4 nmmm^&vzmmy bx 

[01 5] »5HJ6?gffi^*5*t5^>f>7n^^- h 
XfoZ> 0 

[0 16] SgSliJSJBIB^fts^^-ry^ftttffi [s 

[017] (a) /<jxf y o^MK^t5/^7T y 
( c ) /<yr y (D^stc^-t-s^ty^y miR^m^o 

[018] ^5HJS^{C*5^S^5/-ry K«R (*«) 
[0 19] ®5mfiJgl|gtc*5ftS^JE*«S:«»-f-5 
[02 0] »5*jSfi?glB^*5^5*«**^«F^ (a) 

(b) ^©wmisr*-*-^^ A^-v- h 

[02 1] »5HJ6®H8tc:*5H-S3S«*«^l3:, 

(b) ^<-^#©Bi(H, (c) /<7f y*s^i^t 

[02 2] SB5|»k«tt^»t<5«UM^lC^ y<y 

T»ftnftm&±mzm-fz>m&<D (a) #*ee;*j s 

(b) /<-^#©BB, (c) Ayf y^MttlSr/T 

[«F#<&KW] 

i o 

l o 2"-aHE£ffl*P^& 
1 0 3 -[HliRpr«B**ffl#« 
1 0 4---aHBRMfttti#ft 

i 0 5-fflAs*t»*fa 
i o 6-«mtM*^ft 

1 0 7 - - ^^JE^H^m^ 



[04] 



PDEMPH2 

s 

I 

CkW3 




[0 10] 

( tt ^g^<a(PDEMPH2)M3» ) 



★^^g^(pH2)^m | ^siooi 



1 



<PDEMPH2)frg K ^ IUL ^ 



C END ) 
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(14) 
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15] 



ims] 



(a) 
if 

a 

CkPa3 



(b) 



[kW] 



(c) 




C START ) 



^S801 



aeeascTP)am ^S802 



(TPR.TQAIR,TQH2)3B* 



^S803 
^S804 



*J«77tf<FPDOWN)»B 



^S805 




$809 



C END ) 



[H9] 



[IS 1 1 ] 



(77*<FPDOWN)3m:) 



7?^S0EfifiCFPDOWNr) 




I FPDQWN=Q~| | FPDOWN= 



S905 



V 
S906 



| FPDOWN=1~| | FPDQWN=0~| 

S907 S908 









CPBATLMD2SW 


^S1101 








(TP ALL=TP+P B ATLMT) 


-^sno2 




, S1103 
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[Hi ] 



[123] 



101 

L 



103 



104 



203 



207 | 



215 z = v 



208 



216- 



102 



106 



214 



212 210 



201a 2 , 01 
4^ 



21 d 



| 



213 211 



201b 



205 



1Z 



209 
_2. 



206 




[i6] 




«M DO 



nm [s] 
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2003-168453 



[[Ell 2] 







SC35BttSwHs]to(TPz) 




FPDOWN=o"| | FPDOWN=T"| 



5 

ST 205 



S1206 



| FPDQWN=T~| I FPDOWN=0 I 
I V I 5 

SI 207 SI 208 



C END ) 

[114] 



(PBA71_MT)a» 



-^S1401 



(TP A1_L=TP+P BATLMT) 



^S1402 




[013] 



(PBATL 








(TPALL=TP+PBA"n_MT) 



^S1301 



^S1302 



SI 303 





TPM=TPALL 



TPM=PD EMPH2 



S1308 



SI 307 



TPM=PDEMPH2 



TPM'TPALL 



S1309 IS 1310 



( ) 



[mi 6] 



- Ep^f (SOC) 




Ep^nX/IXP 



0OQ TISffl iiRBtt 100C*] 
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(16) 
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[0151 



^S1501 



S1E 







^S1503 








^ SI 504 


JL S1! 

— — - 


SOS 




^S1506 








^S1507 








^S1508 



C END ) 



N SI 509 



[02 0] 



(a) 



(a) 



(b) 



(c) 



[017] 




5 



iSSTW 




[018] 



CEp"=aXJ3Xf(SOC)) 

mn 



[0 19] 



mis&ik.mm ^si90i 



^S1902 



«5»Siftm^S£E«ai ~^S1903 



^S1904 
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(17) 
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12 1 J 



1122] 




(a) 



?5 



(b) 



£B1 



(O 
100% 



■j 

83 















ft: 

k^sl^ ► 


i to 






















esiH 





















to tl 



(51) Int. CI. 7 F I (##) 

H 0 1 M 8/00 . H 0 1 M 8/00 Z 

H 0 2 J 7/00 3 0 3 H 0 2 J 7/00 3 0 3 E 

// B60L 11/18 B 6 0 L 11/18 G 

F — J* (##) 5G003 AA05 CA01 CA11 CB01 EA08 
FA04 

5H027 AA02 BA13 DDOO DD03 KK01 

KK11 KK21 KK52 MM02 MM08 
5H115 PA08 PC06 PG04 P1 18 PI 29 

P006 PU01 PU08 PV09 QN25 

SE03 SE06 TI02 TI05 TI06 

T005 T008 T014 T021 T030 

TR19 UI35 
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